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FAILURE MODES EFFECTS ANALYSIS (FMEA} — CRITICAL HARDWARE
NUMBER: 06-1C+3120-X

SUBSYSTEM NAME: ARS - ARPCS

AEVISION: 4 -08/26/93

FART HAME PART NUMBER

VYENDOR NAME YENDOR NUMEBER
LRU ;. EMERGENCY O2:CONTROL PANEL MC250-0002-0120

CARLETON TECHNOLOGIES 2735-0001 y

e
SAU : VALVE; RELIEF & REG, EM G2 14-00-58-15" 1%
PART DATA

GUANTITY GF LIKE ITEM5: 2
ONE PER FLOW PATH
TWC PER PANEL

FUNCTION:
SHUTGFF VALVE - EMERGENCY O2 PANEL REG INLET

PROVIDES MANUAL FLOW CONTROL (ON-OFF) AT THE INLET OF THE EMERGENCY

OXYGEN CONTROL REGULATOR. THIS VALYE IS INTEGARAL TQ THE
REGULATOR/RELIEF VALVE.
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' REVISION4 2 101/4%/90
SUBSYSTEM: ARS - 2RPCS

LRI ;SMERZeNCY Q2 TOWTAOL PAaHEL CRITICALITY OF THIS
ITEM WAME: VAaLuWE, RELIEF &4 RfG, EM 02 FAILURE MODE:[#2
FAILURE WODE:

OPEN, INTERNAL LEAKAGE
MISSION PHASE: '

PL PRELAUNCH
LO LIFT-Qf#
g0 ON-QRBIT
0o DE-QRBIT
s LANCING SAFING

VEHICLE/PAYLOAD/KET EFFECTIVITY: 102 COLUMBIA

103 OISCOVERY

Ind  ATLANTIS

105 . ENDEAYOUR ' - 1

+F A#

CAUSE:
MECHANICAL SHOCK, YISRATION, CONTAMIMATION, CURROSICH

CRITICALITY 1/1 DURING INTACT ABORT QMLY? 4O

REDUNDANCY SCREEN &) PASS
B} H/A
L) PASS

:?SEIFAIL RATIONALE:

B}

SCAEEN B IS N/A BCCAUSE BOTH WALYES ARE OPEN AT LAUNCH: EACH VALYE IS
IN ETANDBY TO BE CLOSED FOR LEAK ISOLATION. '

C)

- . A

- FAILURE EFFECTS -

(4) SUBSYSTEM:.
RO EFFECT - VALVE TS MORMALLY DPEN.

(B) INTERFACING SUESYSTEM{S):
SAME AS A,
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(C) MISSION:
SAME 35 A,

{0y CREW, VEHICLE, AND ELEMENT{S):
SAME A5 A.

{E} FUNCTIONAL CRITICALITY EFFECTS:
A SUBSEQUENT FATLURE WHICH REQUIRED SHUTTING OFF THIS FLOW PATH WOULD
REQUIRE UP STREAM SHUT OFF, DEACTIVATING BOTH OXYGEN FLOW PATHS TO THE

LES BREATHING STATIONS.

ol PP W W W N W Y N AP NN N N N i ol R N R W R S o o A

. o . o o o ik A N A TR - N Y AR M ol ol o R S S

A) DESIGM:

5#E¥E BODY 15 MADE OF &061-TE ALLMINUM ANODTZED FOR CORRASZON
RESISTANCE, DPOSITIVE OPEM/CLOSED OPERATION. 3IELLEVILLE SPRING LOADED
TOGGLE OETENT ASSURES FULL CPEM OR CLOSED VALUE POS[TION. MLET/OUTLET
PORTS ARE FILTER PROTECTED TG 25 MICRONS. POPPET I5 PRESSURE
COMPENSATED THROUGH THE USE SF SILASTIC 675 SILICCHE RUBBER DYNAMIC
SEALS AT ZACH END QF THE PCQPPET. SILASVIC 479 SILICOME RUBBER HAS 5000
RESISTANCE T0 ENVIRONMENTAL EXPOSURE, FLEAING AND FATIGUE. % AL30

HAS LOW FLAMMABILLTY 2nD JLTGASSING, THE QZINE RESLSTANCE OF STLICONE
RUBBER IS EXCELLENT. THE 17-7 P ZCLOD ORAWN TQ CONDITION C CRES POPPET
WORKS AGATINST THE VE3SPEL-3F-1 SEAT WHICH IS UTTLIZED FOR JXYGEN
COMPATIBILITY AMD LEAK-FREE CPERATION. L7-4 PH [5 PRECIPITATION
HARDENEQ CORROSION RESISTANT STEEL WHICH HAS a HIGH STRENGTH ~0 JETGHT
RATIO0. THE MOST PROBABLE LEAK {TWO CUT O-RINGS WORST CASE) 3
ESTIMATZO AT 100 SCCM (0.0175 LB/HR).

{8) TEST:
ACCEPTANCE TEST - PROQF PRESSWRE 1885 PSIG, LEAK TESTED FOR 1.0 SCCM
MAX LEAKAGE AT 300 PSIG.

QUALIFICATION TEST - LIFE CYCLE TESTING - 1000 CYCLES AT 275 PSIG,
BURST PRESSUAE 1[5 2500 PSIG. SUBJECTED TQ THE FOLLOWI[NMG AS PART DF THE
EMERGENCY 02 CONMTROL PAMEL. DESIGN SHOCK - 206G TERMINAL SAWTAOTH PULSE
OF 11 WS JURATIGN [N EACH DIRECTION OF THREE ORTHOGONAL AXES. RANDOM
VIHRATION SPECTRUM ENVELOPE - 20 TQ 150 HZ INCREASING AT & DB/OCTAVE TO
0.03 G**2/4Z AT 1530 HZI, CCNSTANT AT 0.03 G**2/HZ FROM 150 TO 1000 HZ,
QECREASING AT 6 DB/OCTAVE FROM 1000 TO Z000 HZ FOR 48 MINUTES PER AXIS
FOR THREE ORTHOGONAL AXES. ATP TO VERLFY LEAKAGE IS PERFORMED AFTER
SHOCK AND VIBRATION TESTING.

IN-VEHICLE TESTING - IMTERNAL LEAK TEST [S PERFORMED AT 925 - 950 FSIG,
10 SCCH MaxX LEAKAGE.
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{IMRSD - EMERGEWCY BREATHING SYSTEM REG CHEUKOQUT, PERFQAMED BEFORE THE
FIRST REFLIGHT OF EACH DJRBITER ANMD EVERY FIVE FLIGHTS, VERIFIES INTERMAL
LEAKAGE IS LESS THAM 10 SCCM AT 500 - 390 PSIG IMLET PRESSLRE. 125
MANUAL VALVES CHECKOUT (SAME EFFTCTIVITY} VERIFIZS WALVE OPEAATIUNM.

(C) INSPECTION:

RECEIVING [NSPECTION

RAW MATERIAL VERIFIED BY INSPECTION FOR MATERIAL AND PROCESS
CERTIFICATION.

CONTAMTNATION CCNTROL
CLEANLINESS LEVEL 2004 PER MADL10-301 AND 100 ML RINSE TESTS VERIFIED
BY INSPECTION.

ASSEMBLY /INSTALLATICH

TORQUES VERIFIED B8Y INSPECTION. 3SPRING FORCE YERIFIED BY INSPECTION,
DIMENSIONAL CHECKS PERFORMED BY INSPECTION. MIPS FOR COMCENTRICITY ANO
PERPENDICULARITY., 10X VISUAL INSPECTION ON SEAL RIMG VERIFIED 3Y
INSPECTION.

NONDESTRUCTIVE EVALUATION
IMSPECTION OF WELDS BY X-RAY, PENETRANT INSPECTION aND 20X VISUAL
EXAMIMATION VERIFIEDQ BY INSPECTION. :

CRITIEAL PROCESSES

PARTS RASSIVATION AMD ANCOIZING VSRIFLED BY INSPECTION. HEAT TREATMENT
YERIFIED 8Y INSPECTIOM. SOLDER COMNECTIONS YERIFTEQ BY TWSPECTION T
3E PER NHES3CC.4(34). POTTING vISUALLY YERIFIED BY INSPECTICH.
APPLICATION GF LUBRICANT GN SEAL ING VERIFIED BY INSPECTIOM. ~1G WELD
SCHEDULE WERIFIED BY [NSPECTION. CHEM FI_MED PROCE3ZSING WERIFIED BY
INSPECTION.

TESTING
ATP YERIFIEQ BY [NSPECTICN.

HANDLING/PACKAGING
HANDLING, PACKAGING, STORAGE AND SHIPPING PROCEDURES ARE VERIFIED.

{0} FAILURE HISTORY:

NO FAILURE HISTORY APPLICABLE TO OPEN/INTERNAL LEAKAGE FAILURE MOOE.
THE SHUTOFF VALWE HAS SUCCESSFULLY BEEN USED THROUGH THE SHUTTLE
PROGEAM CONSIDERING THIS FALLURE-MODE.

(E} OPERATIQMAL USE:
TBS.
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RELIABLILITY ENGINEERING: D. R. Rrsrrﬁ&ﬂ-- -
JESIBH ENGINEERING : K. KELLY TR
QUALITY ENGINEERING  : M. SAVALA Jud  : g

NASA RELTABILITY : -5
HASA SUBSYSTEM MANAGER t Warvean, 1 £ 701/
MASA QUALITY ASSURANCE i s TN LSOO SR
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